The authors discuss the possibility of applying the theory of diffusion of innovations in the concept of organic farming. Agricultural and food sector has been exposed to significant changes over the past two centuries. 
Introduction
Agriculture has always been a specific economic activity. Therefore, it has specific characteristics associated with knowledge, innovation and transfer of new technologies within the knowledge and information system. The major changes that have affected the food sector in the period after the Second World War must be considered with the help of global When accessing such analysis one should take into account the diversity of peasant society and the ways in which innovation and knowledge are transfered and adopt.
The aim of the paper is to introduce the theory of diffusion of innovation and the possibility of its application in the assessment of organic farming. Organic farming has developed in response to the growing problems of conventional agriculture, especially in relation to the environment. Although it is farming, organic agriculture, in this context (diffusion of innovation) is significantly different from conventional production. For example, in organic agriculture there is an increased volume of indigenous agricultural knowledge. For these reasons, it is necessary to understand the ways that knowledge is being transfered into organic agriculture and to identify fundamental differences of this process in conventional and organic production.
According to Petrović et al. (2004) rural communities are part of a global society and share its destiny. However, in many ways, they are very specific social organisms, especially when it comes to changes in the countryside and agriculture. Therefore, the process of spreading (diffusion) and introduction (adoption) of innovation, knowledge and technology -which is usually at the center of social change in rural communities -is a complex and contradictory process.
Associated with organic production is the "production of ecological culture" -new lifestyles in modern society and its way of life. According to Ćifrić (2003) ecological (or organic) agriculture has existed as a practice in a traditional peasant society. Here, it must be noted that, even though being similar to traditional agriculture, organic agriculture is indeed modern agricultural practice based on up-to-date scientific knowledge or integration of modern scientific knowledge with the indigenous knowledge of local farming practices and circumstances. With the emergence of industrial (conventional) agriculture and its consequences for humans and the environment, organic farming became theoretical, environmental, technological, social and political problem and current world topic (Ćifrić, 2003) . Organic farming is the result of a much broader context of modern development and environmental discourse than agriculture itself and the specific social circumstances. Incentives are most often from practice (health, economic, environmental, social), (see: Čikić, Petrović, 2010) and theoretical discourses (the search for a new development paradigm). Organic agriculture -along with a number of other alternative food movements -according to some authors (Lockie, Halpin, 2005) produces food «not only good to eat but good to think". Vlahović et al. (2011) defined organic agriculture as the most acceptable form of agriculture in the context of environmental criteria and it is not just "farming without the use of artificial chemicals".
While the analysis of the historical development of organic agriculture is present in the world and national literature (Lampkin, Padel, 19945; Lazić et al., 2008; Offerman, Nieberg, 2000) , systems analysis of mutual relations of producers, researchers and extension agents in organic agriculture has so far been neglected (Aeberhard, Rist, 2008) . Rogers (2003) stated that the adoption of new ideas, even when it shows clear advantages, is a difficult process. According to Rogers (2003) , many innovations require a certain period of time before becoming adopted by wider population/users. Problem that arises is how to shorten this period. Also, according to Rogers (2003) , diffusion is the process in which an innovation is communicated through certain channels over time among the members of a social system. It is a special type of communication, in that the messages are concerned with new ideas (consult: Leeuwis C. The problem of diffusion and implementation of innovations in agriculture should not be considered simplistic, so one would possibly thought that the process of diffusion and implementation of innovation will take place successfully if there are sufficient financial resources, agricultural experts, awareness of adopters, access to innovation etc. In the last century, the experiences of many countries (particularly less developed and developed ones) have often proved unsuccessful in modernization of agriculture and rural development. Although the activities were (sometimes) carefully prepared, generously financed and supported otherwise by the governments of these countries and influential international organizations, the expected outcome haven`t occured (Petrović et al., 2004) . Failure of Training & Visit extension approach is a good example of previous statement.
Methodology and data sources
The aim of the paper is to introduce theory of diffusion of innovation and identify possibility to apply this theory to the organic production system, taking into account all its specifics. Descriptive method was used to study the problem, combined with the method of abstraction. With the deduction model, existing theoretical knowledge was considered. Method of induction was used in generalization of the data and conclusion. Secondary sources of literature were used as well as primary data resulting from the research in mentioned projects.
Theory of diffusion of innovations
Diffusion theory, developed in the U.S. by rural sociologists, is a very important theory that describes the process of change, for example, diffusion of innovations in a community. This theory attempts to predict the behavior of individuals and social groups in the process of adoption of innovation, considering their personal characteristics, social relations, time factor and the characteristics of the innovation (Padel, 2001 ).
Innovation is an idea, practice or object that is perceived as new by an individual or other unit of adoption (Rogers, 2003 Innovation as a social construction is created in interaction of awareness and the need for innovation (utility, acceptability, compatibility of innovation, the need to overcome the existing and well-known), openness and focus on creating a system of social innovation, creative personalities. Anyway, innovation is the result of synthesis of innovative individuals -talented and brilliant personalities, their physical and mental characteristics, as well as social conditions and scientific environment, and a position within the wider scientific community (Janković, 2005) . In this regard Aeberhard and Rist (2008) states that new ideas can be generated by individuals, but only through collective cooperation in the process of social interaction. The adoption of innovations in agriculture is positively correlated with the level of education of the adoption unit (farmer), the experience and the property of holdings (measured in assets of the farm), (Rijn et al., 2012) .
The roots of the modern theory of diffusion of innovations can be found in the research that was most represented in the American rural sociology from the 1940`s to the 1970`s 4 . Scientific research area of diffusion of innovation, especially in rural areas and agriculture, was one of the main themes of early American rural sociology and it was developed for practical needs (Janković, 2005) . Sociological research of the diffusion of innovation developed mostly from antropology, due to its qualitative methodology. However, as Rogers noted (2003), creation of the paradigm had to wait for the the rural sociology tradition which has the highest percentage of participation in studies of diffusion of innovations. According to Rogers (Rogers, 2003; Janković, 2005; Padel, 2001 ), one of the most important research associated with the diffusion of innovations was the research study of Ryan and Gross (1943) who studied the diffusion of hybrid corn among North American farmers. This research led to the establishment of «research paradigm» in the study of diffusion of innovation, especially in the U.S.A. 5 . In this study (Ryan, Gross, 1943) , empirical data show that based on the time of adoption of the specific sample, categorization of adoptive paterns can be made and it will show cumulative curve that takes the (famous) S-shape, while in the inspection of frequency of adoption it has a shape of a bell.
At first glance, the diffusion of innovation theory looks good and is applicable to the process of adoption of organic farming (Padel, 2001 ). However, there are some concerns. The diffusion theory was developed in the 1980`s, during the paradigm of productivity of agriculture and "green revolution". Organic farming is a challenge to this paradigm, because it is characterized by a series of goals related to environmental protection and sustainable development (Padel, 2001 ). Organic farming is the closest to the ecological principle of sustainable agriculture, which is, compared to conventional agriculture, rather innovative (Beauchesne and Bryant, 1999) . Considering organic agriculture as complex of agricultural innovations, Sutherland and Darnhofer (2012) stated that it has becoming more acceptable nowadays, especially "when it was seen to be profitable, especially if it was more profitable than neighbouring conventional farms".
According to Padel (2001) , diffusion theory could help understanding the process of diffusion of organic agriculture in a community and the way in which this process can be supported and improved, for example, through the information system in agriculture or agricultural extension.
Organic agriculture and diffusion of innovation
After the Second World War, in accordance with the increasing global need for food, conventional agriculture prevails and takes growing trend. Companies that have been producing synthetic chemicals for military purposes faced the lost of market. Therefore, they had to turn to new customers -farmers. Pharmaceutical companies began to offer the full range of toxic chemicals in the form of pesticides, growth hormones, fertilizers and others. Their application combined with heavy machinery and intensive irrigation, gave very high yields. Thus began the era of the development of agriculture which was later called the "green revolution". Technology and agricultural chemical products were exported to developing countries with the purpose of (or justification) stoping the world hunger. In addition, the poor were offered genetically modified grain seed which gives a high yields while, at the same time, is resistant to pesticides (Puđak, Bokan, 2011) . However, in later years, there was a manifestation of the negative impact of conventional agriculture on the environment. On that ground, the idea of organic farming was borne.
By the end of the 1960's, as a result of innovations, the rotation of crops is considered obsolete and many farmers believe that they have almost complete freedom of management of production, at least in terms of weed control. Ward states that (according to Morgan, Murodch, 2000) "thirty years, since 1950 until the 1980s, were witnesses of the chemical revolution in British agriculture. Production practices changed and the use of pesticides in general terms" became the basis of crop production. This revolution had set agriculture on a separate development path associated with the constant use of innovative technology, which aimed to increase output and productivity. Scientific researches in agriculture and food production in the pre-war and post-war period (especially) were mainly concentrated on the search for technological solutions that will increase production efficiency. The key instrument of government policy was the research and development aimed at encouraging primary production (Lowe et al., 2008) . Tovey (1997) stated that, according to the dominant perspective of rural sociology in developed countries, modernization of agriculture is primarily related to the production of EP 2014 (61) 2 (517-529) more output using less rural resources. The dominant trend in the countryside during the past century or more has been the decrease of resources usage -primarily rural labor and, later, agricultural land -for purposes outside the agricultural production.
When studying the diffusion of innovations in agricultural production, one must have in mind that, in comparison with scientists` and researchers` focus on how and why things happen, for farmers is of particular importance that the applied production method really works. "If there is a positive result, farmers are willing to use a certain farming method and to accept the underlying scientific or philosophical explanation" (Aeberhard, Rist, 2008 ).
Beauchesne and Bryant (1999) defined organic agriculture as a social and technological alternative to conventional production, although in this dichotomy lays something more complex reality. Organic farming is often associated with the "old" method of production and often looks like "return to the past". However, it should be noted that there is a difference between organic agriculture and peasant agricultural production, as Ćifrić (2003) calls it. According to Ćifrić (2003) : «it is sufficient to say that the peasants' production is fundamentally ecological (organic) production as farmer's work has always focused on sustainability. Not only the production is ecological, but also rural way of life and rural society in general". Ecological (organic) agriculture is not a conservative concept. It should not be understood as a request to: a) return to the pre-industrial mode of production in terms of technological obsolescence and b) return to the rustic, traditional way of life which includes a return to the old relations in the family, including gender and generation relations, etc.
Ecological (organic) agriculture is a social innovation. In this way, organic agriculture is not only a new form of farming. It is a social innovation aiming to change patterns in the relation between community and environment. It should be understood as: a) the abandonment of domination paradigm of industrial agriculture, b) the possibility of additional employment of labor on the family farm and society, c) benefit of quality products in small areas, d) boost of the development of "closed" system of production, e) the increase use of natural energy and organic processes. Organic farming is contemporary version of peasant agriculture because it assumes: a) recognition of some experiences of the peasant economy (especially those which are related to a balanced relationship with nature) and b) involves the application of science in a way that guarantees its ecological character (Ćifrić, 2003) . Ecological (organic) agriculture is the idea (and practice) which represents a change in thinking about food. It goes beyond the question of the nutritional composition of our meals and becomes a part of our lifestyle. Some authors (Lowe et al., 2008) call food produced according to organic principles as alternative food.
Despite of some differences in the definition of the concept of organic farming, the main goal of this system of production is sustainability.The term «sustainable» is used in a broad sense, including economic, social and natural sustainability. Katić et al. (2010) state that «organic farming, as a special form of agricultural production, is the basis for sustainable agricultural production. It is a form of production that best meets the requirements of environmental protection and sustainability principles". The development of organic agriculture is primarily related to the farmers, who were the pioneers in this production. Knowledge and information on organic farming was often distributed through informal networks, initially. This was followed by the establishment of the different organizations and associations in organic agriculture, sometimes encouraged by individuals interested in the development of agriculture and rural development. In the early stages, research, as an important factor of agricultural development, played a minor role (Padel, 2001 ).
Motives for conversion to organic production are different. The pioneers of organic agriculture primarly stated philosophical and ideological reasons (Padel, 2001 ; Puđak, Bokan, 2011), such as the connection with nature, a holistic approach to life, the desire to move away from the capitalist system of production and life. Nowdays, motives are much more profane and associated with the economic benefits of organic agriculture, expressed through a premium price which, under certain conditions, can enable a profit equal to or higher than in conventional production (Offerman, Nieberg, 2000) . By changing motivation, community of organic producers takes on new characteristics. This phenomenon is also associated with a change of political circumstances relating agriculture. At the beginning or in the formation of the organic movement, this production system represented an opposition to the authorities and policies. Aeberhard and Rist (2008) stated that organic agriculture is currently supported by subsidies in many countries. The course of the acceptance of organic farming was carried out through phases: in the first phase, the organic movement has been stimulated by the pioneers (innovators, according to the theory of diffusion of innovations) that were developing new ideas and concepts and not necessarily follow the usual way of life. Pioneers were often seen as the outsiders and newcomers. They were constantly in a position to defend their views and ideas. These created a strong social cohesion among the pioneers in organic farming and promote the intellectual and spiritual connection. Today, organic farming is regulated by law, well positioned in the market, widely accepted in society and organic producers have no more a role of outsiders.
Sociological framework of understanding the process of diffusion of innovations in rural areas and agriculture is analyzed by researchers (see Jankovic, 2005; Čikić, Petrović, 2013) indicating the complexity of this process and sociologically relevant factors that affect it.
Compared to organic production, Čikić and Petrović (2010) stated that if the development of organic farming is regarded from the farm perspective, a key factor in making a decision about the conversion from conventional agricutlure is the awareness and knowledge of farmers (and other members of the household who participate in making decisions) about what organic farming means, what are the preconditions for engaging in the production, what organic farming can bring to the farm, etc. As organic production evolve, a significant change in the organization of work on the farm and the role of knowledge and information is essential to the successful execution of a change.
The question is whether the diffusion of knowledge in organic farming differs from those in conventional agriculture, and if so, what is the major distinction? The answer to this question must be sought in the general factors that determine the diffusion of knowledge in agriculture (Čikić, Petrović, 2010) . The entire process of diffusion of knowledge, EP 2014 (61) 2 (517-529) innovation and skills in organic farming is impossible to fully consider, much less evaluate its effectiveness, if one do not have in mind the "general characteristics of agricultural production and the level of development of agricultural area, the level of development and characteristics of organic production, the general characteristics of organic farmers and farms, characteristics of the agricultural policy, the institutional framework of the whole process (from the state through research institutions to agricultural extension services) etc" (Čikić, Petrović, 2010) . From this list, one should not leave out the influence of the local community, migration effects, the degree of urbanization, the impacts of different social groups (such as Manufacturers› Association) and the broader macro-factors such as social structure, type and openness of society for innovative processes (in terms of sociocultural value system) and so on. All these factors provide a in-depth explanation of the individual as a «unit of adoption" which actually represents the "tip of the iceberg" and is always "situated in specific social relations that directly and indirectly determines its social action and thus the adoption of innovations" (Janković, 2005) .
According to the theory of diffusion of innovations, the assumption is that innovators are better informed compared to late adopter and have more social capital in, but also outside of their local community. In organic farming, there are a high proportion of producers with urban origin, with high level of academic education and less experience in the agricultural production. Early researches suggest a lack of social acceptance of organic farmers as a result of the conversion process, while in subsequent studies this relationship is less important (Padel, 2001; Puđak, Bokan, 2011) . Organic producers with the urban origin can be prepared for such difficulties, because they are less dependent of the local community. On the other hand, they are not taken seriously as an example because they are not considered real farmers. Researches suggest that early adopters are more oriented to the commercial aspects of production, that is to a viable or financial motives compared to sustainable motives. This may be correlated with the increasingly difficult position of agriculture (Padel, 2001 ). These so-called "generalizations" are more or less argued in many studies of diffusion of innovation and they are reported by Rogers in the analysis of all relevant elements of the diffusion process, ie. innovation decision process (Rogers, 2003) .
The process of testing or the phase of experimenting with innovation, as one of the most important in making a decision on their adoption of organic production, is significantly different from the same phase in the conventional agriculture, because of its very technological and organizational specifity (Čikić, Petrović, 2010 ). Sutherland and Darnhofer (2011) have also confirmed that in their study, where some participants indicated how their decisions was affect by the ability to «experiment» or «try out» organic production before the conversion process. According to the diffusion theory, the innovation should meet certain criteria in order to be (easily) adopted. One of them is obvious economic advantages. Organic agriculture is a complex system which affects the entire household, not just farm as a specific production unit. The application of the diffusion theory on such a complex system is not common, because most of the research of diffusion is related to the adoption of a single new technology. It was observed that farmers often experiment with innovation, experimenting on the part of households, for example growing organic vegetables, which can be linked to «trying» the organic agriculture (Padel, 2001 ). Some researches suggest that for some farmers the decision to switch to organic production system payed off (Offerman, Nieberg, 2000) . If one discovers the benefits of the adoption of innovations, and if there is an internal need for the adoption of innovations, the farmer will adopt the innovation (Janković, 2005) .
In the organic agriculutre it is not just the technical aspects but anthropological relation of man and Earth and the earth as a specific plot (Ćifrić, 2003) . However, when researching different farming systems, one should always bear in mind the shortcomings of it. So Kirchmann and Thorvaldsson (2000) reported that many problems related to conventional agriculture and environment are also present in organic farming. However, this analysis is beyond the scope of this paper, although it remains an open question for future research.
Conclusion
Puđak and Bokan (2011) emphasize that holistic approach in analysis is too complex. Therefore, most of the scientists simplify their analysis to a specific factor or characteristic. Taking into account all economic, nutritional, environmental, and social factors together is too much trouble, and maybe (quantitative) impossible. In addition, and perhaps more important is the explanation of Kuhn's paradigm. If monocultural farming and the entire system of conventional agriculture, together with the economic goals and global markets, is understood as part of the same (scientific) paradigm, it is not surprising that many arguments, even if scientifically validated "against" these practices, does not mean that they will be rejected. New scientific knowledge about the harmful effects of conventional agriculture and multiple benefits of organic farming simply does not fit into the current system of truth in current paradigm 6 . In this regard, it should be noted that some of the most serious criticism of the consequences of modernization and technological, economic and structural determinism are still present in the social sciences of developed countries (those disciplines that deal with agriculture and rural development), (Janković, 2012) . In these, modernization is seen as «a powerful political and economic project in which the state, science and agribusiness have been central" (van der Ploeg, 1995) . Social theory that deals with these issues has witnessed increasing quantity of evidents that the modernization paradigm in agriculture in developed countries, in some respects, has long been experiencing crisis. This paradigm is marked by exogenous and sectoral approach, with an emphasis on specialization in agriculture, land policy (the enlargement) the concept of adoption of new technologies, encouraging the mobility of labor and capital from farms that are not considered "optimal" for the dominant development trends (Janković, 2012) . The crisis of this development paradigm was sensed 6 They fit in the paradigm as a set of scientific hypothesis/statements which enables us to understand reality. Nevertheless, according to Kuhn, paradigm also entails social values which determine type of the research, method to be applied etc. Because of this, paradigm (as science, in general) is not excluded from the influence of social circumctances (see: Kun, T. 1974 . Struktura naučnih revolucija, Beograd: Nolit.). The question whether knowledge about the benefits of organic farming fits to the current system of truth is much more related to the issues that go beyond strict boundaries of sciences. It is a question of power relations in the production/economy sphere.
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at the end of the last century, through the emergence of a large surplus of food and instability of agricultural markets as a result of modernized and globalized agriculture. Since then, socio-economic considerations for the future of European agriculture and its changing role in modern European societies has begun. This role is now being pondered in terms of deviation from productivism in agriculture, which is regarded as virtually synonymous with the postwar modernization model. Post-productivistic transition imposes a different trend (Woods, 2005) : extensification, farm diversification, an emphasis on countryside stewardship and enhancing the value of agricultural products.
The conventional agriculture is in the crisis from the 1970`s so that the difficulties of the economic situation of farmers came to the fore. One of the important aspects of these difficulties is their dependence on external, specialized sources of knowledge, because modernization (according to productivism model) makes farmers weak in ability to explore new farming practices. In the organic system, farmers have to forgott practices that are used in the conventional production system, and must re-learn how to practice agriculture in a way that is more in line with the eco-system and the rhythm of nature. This process of food production also involves learning new forms of distribution some of which are highly localized. Organic agricultural production is a possible solution for certain problems of conventional agriculture. However, if farmers want to convert to organic production, they have to adopt new knowledge and innovation. Refusal to re-educate is as a barrier to organic agriculture same as poor financial incentives, because without the public support designed to help farmers to acquire the skills needed for this type of production, the burden of conversion will fall only on a few farmers committed to preserve the environment.
Ecological (organic) agriculture is not simply just agricultural production, but it assumes a definite social system -a society, which in itself has not only developed the rational dimension of the application of new knowledge in agricultural production and processing, but also a set of values (moral and aesthetic) that legitimize such production and moral action (Ćifrić, 2003) . Janković (2005) states that it must be concluded that sociological analysis and explanation of the phenomenon of diffusion of innovations in society, especially in peasant society, must take into account the undeniable fact -traditional peasant society is transforming.
Theory of diffusion of innovations can be used in order to obtain a better understanding of the process of diffusion of organic production systems, especially the process of adoption of innovations in this type of the production. Of course, the theory must be applied with caution, bearing in mind the limitations that come with it, especially in relation to organic farming which is a complex set of innovation. Taking into account the mentioned elements of the diffusion of innovation, it is necesary to draw attention to the characteristics of innovation (eg, relative advantage, compatibility, complexity, triability, observability) that are usually absent in such systems 7 . A similar situation applies to the complexity of innovations, which is present in the organic production in the form of the key rules of production, certification, etc., which can not be ignored. It is, therefore, important to support these values and practices through agro-environmental programs as instruments of agri-environmental policy, as it provides producers exchange for the provision of environmental management, offering regular payments which contribute to raising awareness and values, and practices which supports the concept of sustainability. Accordingly, we agree with the Janković statement (Janković, 2005 ) that the theory of diffusion of innovation, no matter to critical remarks, however, reached a level of development where its findings must be considered a significant contribution to the explanation of the process of diffusion as a form of social change. In accordance with the principles of this theory organic production can be supported and spread among producers with significant impact on their incomes, but also protects the public interest in terms of environment, quality and safety in the food chain, consumer health, etc.
